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TRUCTURAL CHARACTERISTICS CF VIR UL NUCLEIC ACIDS -

- . ' . . '. o .
/. Po_~oaxsr s the translation of an articic by Fe L.
1selev, Laboratory of Biochwemiciry, Iastitute of
Virclay ,“aui De le lvanovckiy Aldl USSR, ioscow, pub-
Jishsc dIn e Mussianelangus i SY

Sie e x.ﬁ;’ s Vqu Lo per ;odical Vouwros

-~

;_JQ; cordk (Frovloms of v¢ro‘o~11 11l:9-12, 1566. It
wed cubmivtted on 4 Feo 1965._7 -

considoruble successes nave becn acaieved in
the stuwy of vac cnomistry of viral nucleic acids. Thore was special
iatercsye in clouring up *uc conjecturul peculiaritlies of the structure
ol the hersditvary substance (DNA or KiiA) of the virus as an intra-
cellular parasite, as a result of which the nucleic acid of the virus,
wacn LT pencitrates into the cell, suppresscs the function of host

genome and cuuscs & shift of cell metabolism to the side of individual
corngonc:ivs ol virus particles.

Tne minimum volwic of viral suupe“uiOﬂ necessary for a physico=
chenical study of nucleic acids of viruses comprises several tens of
liters with a particle content of 109 in 1 mi. ith the help of
methodu of differentiul centrifuging, ion-exchange chromatography,
treatment with appropriate enzymes, and a number ol other msthods
it is possible to obtain highly purified suspensions of viruses which
are suitable Llor the isoiation of nucleic acids.

v the s& ,o t;mc»eral nucleic acids have a number of advantag,ee
over tissuc, irst o; all “in viruses thore is no diverso nature ol
nuclecso, u;;ch mul it possible to obtain preparations of nucleic
acid in a n*b“ly ﬁatmve scate. moreoven, lator works , dealing with
the orzznization of chromosogies in animal tissues 127, testify that
in the sakeeu » of a chromosome there iz only one molecule of DNA,
the lcuuth ol wnich may roach goveral millimoters and molecular
weigat - 10's of billionse It is aatural that it 1s hardly possible
to ooo'in vreparations of native DA with such dimensions. ‘Thne
moleculayr wclgnt of virsl nuclelc acids does not exceed 1l20--150
nillio“, and i a .numoar of procauulong are oobserved-it is possible

to obtain & molecule o viral nucleic acid with the minimum amaunt
Of 04.. 2 ’”QS °

Tho first succogses in unu study of the chemistry of viral
micleic acids were connected witia oannar;ophages. In them many quale
itative deviutionc were detectod in tihc co:position of nucleic acidse
Pirst of all tho Dilih of T=cvon puazes contain other carbohydrates
bosides dooxyrsibose:  glucose and genvioblose disaccharide, and
Seoxystiuyleytosine complotely ropiaccs cytosine /2-8/. At present
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*3-§S"°°be<‘f-“ oun, oo En§V01 Wnien ;nc;udcq 5-p§zmatny;cytos;ne,
VA '7. 43 vas nlic=-un ol 2HA of 3ac. subtllis phiges Seoxyirethyl-
urac;} has boon dctected /T1/. Az an additional carbohydrzte cone-
Ty ey oy et < Y e TN L i deame et S . % $
poncns e 5P 3 wild ciruin of phage contains S-glucose, and in its

Q@ﬁrmosgnsiuﬁvc ung;“t S 8 D, in placc. of d=;lucos5e = d-monaosc

(o5 WASYLLS, L Uac SULhor suggesud, thczo supplementary componentis
aro conrincd o only cns thread of Divh. Somevwaat unexpected wun Lhc
discovery

. O upReil, wa indis ponsadle cwaposent of MNA, in tae vua
of transducing puage of Be subtilis PBS 2 /157,

BDoszidos the quad tive deviations, viilch most provably arc
conncctod wllll tas procsss of inversion of metabolism in the cell,
tho nucleic acids of ses displey a nwuber of other peculiaritiese.

Szybalslki /T47, maving established the unusually high thermo-
stability of iihwe chickenpox virus, exprossed the asgumption that the
throads of the double-helical nucloic acid of this virus are wound’

by covalent donds., JPolynucleotide chains of DNA of SP6 and SP8 phages,
obtained as a rosult cof dendturing, differ in their specific gravity,
wnich is councetod witis the sipgniricunt prodominance in one of the
taroads of oithor pumrinoe oy pyrimidine basous ZEB-LZ7. iloreovor,
Strauss domonctratod that tho A of IiS 2 phago is not zrocipitutod

by 1 M #a0l, while ewainary Aincle=pelix A is pieeipitated in the
, salt of this coacentration 4%8'.

e will nob examine thes: virval rueleie useids whieh wojresent
Mordinary" DA or Rih, zuch au bho Pwoven paugo DA op polio virus
RNA for oxanple, but will switch to an analysls of those viral
miclele aeidy, bl strueture of whieh differs notieeably froi norual.

In 1355) Sinsheimer and Teasman /I9-22/, while studying the
process of inzctivation of phagoes T4 and WYX 174 which were tagged with
P52, detectcd that ths latter is inactivated 10 times more rapidly
than T.;, lLiutations under the influence of nitrous acid in the ¥ X174
phage doveloped only in pure clones, and in T, phage - in mixed clones,
Consequently the VX174 phage should have possessed one copy of
genoetic material, l.6e., its DA should be single=holix. The fact
that this is actualiy DWA, and not singleo=chain Riid, was conlirmed
by the fact tnat »urified preparationc of this DWA gave a positive
reaction to duoxywepitose and werc hydrolyzed by DXAse and not luihAse.
On the bvasiz of whatv was said above, Sinsheimer and Tessman proposed
that the Dii of VX174 phcge is single-helix. Subsoquently this
Proposal was confirmed caupletely. Thne nucleotide composition of
this DI did not satisfy the rule of Chargaff; this DA reacted with
formalin, wihich testifiecd to tho preseonce in it of free amino groups,
waile in ordinary double-nolix DNA the amino groups are bvlockede.
Absorption in ulitraviolot iight was inecrcased gradually in a wido
range of tcucraturcs {(from 20 to 60°), while in ordinary double-strand
DNA this transition talzes place In a narrow temperature ranjoe. Ine
floatin; dcnsity of DNA of the VX 174 paage, dotermined by tue mothod
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ol uuu*;¢u"i}m centrifuzing in a gradient of density, turned ous to
be equal to .‘.?_7.?.@/@:1"., whilc the density of ordinary DHA comprised
1.70 r*/c‘.. - _sosides thils, absorption of the solution of DNA in

Lishe denended con ionic strength and pH of the solutione.

de
£y I de
n.'.v.s"u"-l.u cy

Thus in conbrast o cGouble-helix, single-helix is able to change ita
Form o owsnding on varicus condibions of tas modimme AL ‘present 6
bactei PaAGUS L0 alrcady

v lmoun which contain ulnule-caain DA /23 7

yetb dﬂﬁif--v'— F8 w‘:_._:, TVe MLorc and Sinsaeinny / J~1/ studicd the offect
ol exonuclonoe on the Dils of WAL74 paag
pnospnodliesteraco o L. coll., o> Pios *mod:.estoro.so of vipoxr venom,
nor pacsihatane n*rc.:o....p.cd DIiA (in tho abzence ol the above=sztated
ensyu.ca of D..A..e,. Jollovwing treatment with Diilise tho preparation
c.cqu:.rco. & scasitivity to ,ano.,phod;estera-e, but such hydrolysis
nover roachcd the c*zc.. It follows from this that the DNA of WYX174
phage doec not contain I'=- and Stenydroxyl, and also terminal phos=
phate ﬂrcuﬁb, &nd, in uaa;t;on to this, within the DNA molecule there
15 some section which is posishant to phosphodiesterases. In pro-
parations of DA from YX174 pnage twio componcnts wore revealed with
sedincniation constants of .Lu,ls (3 -co*:monent) and 12,18 (Sg=-conm=-
“"Oa..e.u” . Infecticn is comnccted only with the Sj-component. Under
tie inlluence of Diase tae ulﬂuOmOODOn'L is converted into the
So=component, waieh is acnsitive to pnosn:zodie.;torases. On the basis
of %xc »esulis ousained Fiers and Sinshoimer came to the conclusion
oot covive DA ol VX174 phage represents a eyclic closed structurgj
its cads ars joired by some voad, the mture oi‘ which is stilli not
clear av presc at. This makes comprenensible the nechanisn or action
of nuclecsos on taic DXNA; Diise, walch possosses & non-specific
action, c.:v" =ts tae nolecule of DA and oaly a ter this the corres-
ponding ‘:zo*nnoa.a.c sterases begin aycrolysis witihh the onds ol tne

molecule and move Iforward along it until they co_.ue across a section
with a more stable bonde.

invesjigatlion of the DA of YX174 pnare revecled
Rebabd
-

e It Turned out that neithor

Thus the nucleic acid of VYX174 becteriophage represents
single-helix cyclic Diiie ' '

ii0 less interosting forsas ol Dila are the double=helix Iorms of
Disa with ¢yeclic structures. Thnoy woere discovered during investiga=-
tion of tho viruses of polycma /2_5_7 and Shoup papilloma /26, 217.
Zulbecco [ig s wailo stucdying btiz Dia of ool:, oma virus, detected
two forms o nucleic acid: an F-.Lorn which scttled rapidly during
ultracentrifuzing and tho slowly settling S-=forae

Zoth Tisse foris are typical double-helix structures with the
charectiristic intensity of hyporchiromic effect, buoyant donsity,
and hiza vemperature of Melul..u {zround 100°). Duibocco considers
that toe S-form reprisents & lincued pol .rmo:', and the reform - &
cyclic strucvuro. 7Tho autkhor suggests that the linear structure
closes into cyclic withh the holp of a special "lock," whici is

Se



cenlirmed In cxporinicnis vith Dilhnce
Sg? if an S=foma Lo owind Ireim an #=Jorm with tac-kolp of Diikse,
WhiCh DOS3essvs & nen-Lpecifie actlon, thore is a loss of infcctious
capacivy, i.0., a Itunctare of tiw molceule, not throurh the “loci™
but in some othor slucu. Vinograd ond associntos /H8/ introduccd -
- 3everal sunpliemcntory corrections in the structurs of DHA of the
pelycna virus. Chey doanonstrated that afier treatment of. tis I'-cone
ponent, gedimsntatlon cenabunt 265, with DNAso in achuslivy she
Secomponent Wit & scdlientabion conziunt of 185 is formed, oubt this
component is nov Linccr. Lloctron microscopy of boith preparations
revealed only ciwculor siructurcs. The authors propose that the
vF-component o vhe polyoema virus is a twisted coil made up of double-
8strand tareadse Suck a2 conformational change naturally leads to tho
formatlon of & comparatively donscly pocked sbructure with highosr
sedimontution characiveristics. The S~-componernt is an ordinary circular
doublc=strand molecule withoubt any sharp bends, naturally having a
lesser value ol scdimcntation constant due to a "looser" structure.

£, . b e o . a “n e o . -
Lns e ond Seforas cro infectlious,
S 1
w——alsCl

The two-component state of DNA of the Shoup papilloma virus was
observed eariior by VWatson [2§7, howevor, the conclusion concerring
the cyelic nature of DHA was not followeod then. According to the
findings of Vatson the DMA which is isolated from this virus has sod=-
imeontation constantz of 21S and 288, Watson's findings were confirmed
by Craviford /277/. The 28S component turned out Lo be cyclic, and tne
218 - linear (in the asuthor'!'s opinion). The circular nature of DiA
from Ty phage was also demonstrated /297.

Up until now wo have examined virusecs whlch hove only oae type
of nucleic acid: eitnor double=ncliix or single-helix DMNA., There is
considerable interest in the report oy Pfau [30, &;7concerning the
simultaneous prescnco in the smallpox vaccine virus of double- and
single~nelix DilAe Initially rPfau reported that with the help of
phenol it was possible to isolatc a proparation of DNA which made up
15% of the total amount of viral DNA and possesscd proporties which
wore ciaracteristic far single-helix DHA. Then with the help of
2-mercaptoetnenocl and pronase (protcolytic enzyme from cells of
Streptonyces sriscus) he was able to achieve the complete liberation
of DNA <from viz viral particle. 3y gradient centrifuging of such
& proparation of Dii in CsCl it was divided into two zones. One
zone, waich contained 12%» of &ll the Dii, had a gspecific gravity of
1.724¢ g/cm® and represented singlc-hslix DA, which in the first
oxzperiients the euthnor extracted vitih phenole The socond zone, waicl
made up 85-8C of the material, ikod a specific gravity of 1.706 g/cm
and reprosented typical double-hoilx D¥i. Upon heating the first type
of DNA showed & gracdual increase of cabsorption in ultraviolet lizhnt,
and the socond type poscezsed a spocific melting point of 849, The
author subjected the initial proparation of smallpox vaccine virus to
fracticnation with the help of contrifuging in a density gradieat of
calciun saritrate. It turnsd out that the initial proparation contained
two tynos of viral perticles. In the heavier particles only doublew
helix LA was found, and in the lighter ones = double~holix and
single~hoiix; tho lattor comprised 4Cke
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. wlcetron microsconic Inveceisntion also confirmed the proasence
Ov TWO Types of virael narticics. Uae of them turned out $6 bo perme
cacle Jor phmepicmolrddic acid, and thu other was not. The main
ﬁi53_3€ V%P&; FLrticilos wus non=-porseable for phosphomolybdic acide
i8¢ Dase 07 tisze purticlos iz double-holix and is nos cxtracited with
poend., g L% comss forth into ths medium only after preliminary
troaviiuie of Luc viral suspons

nsion with mercaptocthanol.

[N V1D g 3
‘.

: <-28e Jindings by Plau pive risc to a muwaber of questions. Is
r2l puriiclos the procurcor of the otihor? If

- P Seme o . - s
Clo 0 ..o Tyl 0 virs
. i T et - Yo, i L o) ~yrian e 3 A - yeed ]
yoes, Tl walell? 0> are Dotk furms of pariiclcs similarly capable .
E AR T . S o] * -
0L IyuZleduction and exic

ot and exisy indepondcnt of cach otaeor end simuliancously?
Yot Lo snullipom vaccine virus rewzins a mzzlo for virologists.

_ Tho greatest inters
by tiie detecition of doudl
virus of wound golls of p

t, particularly for biochemists, was caused
s=nclix Riii in rooviruses /32=34/ and in the
anss [bg/. Reoviruses possc3s & number ol

[ 4]

'.J

poculiaritics wihlca dictinguish viem from ordinary Rui=containing
virusces. First of i Theid

o3 vhcir rate of mulitiplication is lower; secondly,
geaining of particles with acridins orange causos a yellow=green
Tluoroscence, whichh Lz caard
Oof ©tno roovirug is inkibited by actinomycin D - an antibiotiec which
supprecses the synthenis of RFA on matrix DA, The reproduction of
ordainiry RNA-containing viruses it notv inuivited by this antibiotic.
Fourtn, infection of seasitive cells by reoviruses suppressed the
synthesis of host DiA, whilc the synthesic of RHA and protein con-
tinues.

Based on thesec [indings, Gomatos /527 exprossed the. assumption

taat reovirus RiIA is double-helix, Subscquent experimental invesiie
gations coniirmed this assumdibion. First of all the nucleotide com=-

positilon of this RUA satisfies tne rule of Chargaflf for double-helix
J..., 2.Ce, the ratio of the number of purines and pyrimidines was
Clull o le The RVALA of reoviruscs is rosistant to pancreatic RiMAse.
Tue Losorption cpectra in wlitraviolet light does not depend on value
ol ioanic strength, pH, and tomperature ol the mediwi, This LNA does
nov react wita formaldehyde and nas a strictly specific melting point
- 100°., It is nocessary to note tnat DNA with the same percentage
composition of guanine-cytosino (40j4) meits at 87°, This testifies
To thc ract that the doubls polyribonucleotide chain of this RNA is
exvrel.wly stable. ZJroswniably such a stability is oxplained by the
forrnation of a haydrogea bond betwoen the second hydroxyl of ribose
and the phosphate inside one chain /557,

Viral RHA from: wound palls of planta possesses properties
wnich are. similar with ths RIIA of roovirusocs.

Doublée=realix R.in displayed still another interesting propersy -
an unusually hignk affinity for coyradatione during oloctron micro-
scopic invecti~ations ol thoso Rii's, conductecd by Kloinschuidt and
asgociatos fii/ and Gomatos and Stociivnius /387, it was not possiblo

Oe



o QOtoct Leaamsnt >
4 mill 102. Tihe ik & s .o coules vias reprosented by Loage
ments with a uelceeud eigne ol 1,000,000, ané tvhe degradztion of
molgcu;ou was louna in Jpc“icncv on Tus h farodynanic inflaanccs
Ried for ths ltowuion ol Rii. In a comparisoa of the findings of
e}cctron n;c;qqgcyic inV‘J‘&L»bau“ witiy wcaimmntation char.cteristics
vae auvtnors /o3 cemc o the conciusicn that double-helix 5iiA in a
solution has o more caupact confisuration than doublo-helist Dia.
Langridg CGLntos FoV/, ana Liso ;om;ta and nien vw/, carrisd
Silod A-pay investigabion of thaose Ridt'se rFor Y R of roo-
viruses the uplichk of B holix 4 out Lo be equal to 50.5 2,

~

& do cna™ uh.s e €
auwnver ol £.~°muﬁuu por wurn 10, distziico between bases 3.05 A, angle
of tiit to the axis of the helix 10-13°, angular roiation of base
359, For DNA in oho A“uOH&&"u”utIOn (at 723 rolat ive munidity) thaese
values equal correspondingly “23.1 2, ll, 2,5 &, 209, and 33°. "or

DilA in the B-con¢*"' 3¢Oﬁ {92 ivoe huaidity) they aro 34.6 2,

e »

10, 344 4, 0° » and 38° rvspoctive¢y.

From the polnt ol view of studying the molecular sitructure of
nucleic acids there is considerable interest in the group of myxo=

viruses, tho most compleily organized group among the RilA=containing
virusese. '

As a model we us the narain*laeﬁza Sendali viruse. The sounCe
tion of this virus is exnla;ncu rmainly by the poasi ilit5 of obtaining
high initial titers of infectivity (of the order 10 -10% e

furirication and concontration of virus was carried out by a
method which we described earlicr /55/. The RW¥A obtained from sus-
pensionu walca were puxriried in such & maZnner produced & spectrum of
absorption whicia is canaracteristic for nuclelc acids, with a maxinmum
at 268 nme In media of vaprious lonic strength thne value ol absorp-
tion of Sendai virus RHA does not depend on ionic strength. Ve
recall that absorption of DHA also does not display a dependeonce on

ionic strength, which 1s connected with the rigid double~helix
structure.

A iwvescizavion of the cuango in Ri¥A absorption depending on
temperature (iclting curve) showed vhat up to approximat e;y 85-20°
absorption does nof change, but then it increases sharply, naving a
maximum at 102-104°, iiclting temperature of DNA 1s fixed and is
equal to approximately 859 in 0.1l ii HaCl,.

Tre createst hj serchrornic offoct for RWA of Sendai virus,
optaincd oy iacans ol nC»,Lub a solution with 2% formelin at 104 for
20 minutes, caudls a7ﬁ, for reovirus RiiA it is more than 50%, for
Phage DiiA - bUﬁ, and for single-holix an it does not exceed 20k.
Heatin: of Scndail virus Idid up to :>9u with 6 subseqguent raplid
cool¢n° ieads to tne coiplecte restoration of abcorption, walle foxr
DA such an efifect is not observed /f<C/.

6o
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4 stuty of tis lminctics of the roaction of Sendei virus RiA
geed Jatq ST e [ - &
FLOA 4L L0 LuVelsdhoa LTo rocistanco to Uiec action of the enuyme. For
Liresd OI. L-lv

J

.t 16 Tobzcco mosaic virus the hyporchronic e““ect-during incu=
Lation with Ruice in tiw samc concontration renchad 207 in G.l ia
u?bl, Lol Tor Sendal viruc RiA it was absente ;ncubauion ol Sendal
v

Irae (G with 29 Torualiin shoswrod the rcszgtance o: that nh“ to the
action o forazliin. In thinze ot

-—— {;e “’:‘- g‘:h‘: ‘.L"G 9 OL ")UI' sr MR L joyeet -Lu
IOLT Lrualy comaccoed wita uqc partial bréaat;on of matericl in
Thic procoss of isolation. At tho presont time this probvlem is being

clicured up.
Toe daba cited above testifly thet the RilA of the Sendai virus
bas o structure walch is similar to tvhat ol DHA, i.9., doudble-~helix.
A% present we do not a2ve avaiiable the necessary data to judge
wnotner this heli:: conaists of two independent polynucleotide chnains

or one wnicn iz twisted around itsolf, as this has been eatablisned
for T-REA. . '

45 iz novmn, the majority of ribonucleic acids investigated
4 molcculor UuLUJt 1o nro'”or tian 2,000,0C0. &Exceptions are
cervain viral WA (rnov- us, ths virus of wound g’ll of plants,
Rous 5arTONA vi a;) wiich ihave & molecular weight of 10,000,000,
Prool ¢l the doudble-helix naturo of A of the first two viruses
naturally presumsa & similar structure also for the RWA of the Rous
sarcoms viruse Howover, Robinson and associates /417 refuted these
proposali. The cedimentation constant for RiA of tais virus turned
out to bo cgual to €23, l.6., doudled the Sgg, VW for RWA of the
tobacco mosaic viruu. The nuclootide composition of sarcoma virus
fuia is vypical for single~helix RHA. Iits thermal denaturing did not
causo Q*UM'GCCMCQV of the zone of .RIA in the density gradient CsCl.
lholccular weigpns comprised 9.5°10%, Until now single=helix RiA with
suca & anA mo;cculur vweignt nas not been detecteds 1t is necessary
to note that the RA of the ficus sarcoma virus waica was studied did
not resreseint & purc >rbvﬂraulon, since the Rous virus multiplies in
culls cnly in the presence of a virus-"assistant" - one of tiae

rUscs cauglib fowl leucoses, and tne initial preparation of RuUA
conulszcd oI aixture ol both viruses, 4t prescent it is difficult
to say if the h*gh.mo1ecula“ waight of RNA is cornected with this

peculiarity of 1n¢uipl¢canlon of RWA or if some other properties
Getermine this anomaly ol Rivd.

[ave

suosoquent detailed study of the
ds of viruses will maks it possible to reveal

In thc process of develiopment ol a virus two stages are clearly
distviaguisacd: tho Vlrhu outsice of tho ccl and the virus in tane cell.
it could aardly be assumed that 1t was pov~1ole to roveal any differ-
onces in tae structure ol aucleic acids ol the vegetative and

quioscent virus.

7e



yVXIq:Tﬂ}Jb'ﬂlfbe?ﬂccanJ?? firay reveuled in tho ma;t;p;;a*tiun ol

FPALTe 220070, Ine Luaa of wialca, as was ohut cd, represonts uine gsingle=

holil ¢iyelic Yovra I vhe aicscont virus. Sinshoimer isoistod DA

AT0 Ol s w-.pv Qind DLLOSO Loa oa wn indecied ¢sil and
g

i Lubjuciod
<boun pr-“ar;t*ohu $o ecul

3k iunxcnatrlruoﬁng in a CaCl den Séuy srude
iont. Iy turiied out thas the vaius ol Lloating donsity. ol Dia Irom
OULLBCU“,‘phfo R orector Than LIA of thae VC”CuathG virua. ZI:mcde
lately woter inleouion “h;avy‘ pu“ s DUA was coaveried Lnto “L;uﬂb,“
and this "light® o ori, includad in the vomposition of newly Iorncd

parsicles, turncd out to be "“houvy.'! Both forms wers infcct;oau.

The "lizuit" iatracellular Dlia rocoived the name of the ropiication
rorm. : ’ :

Hayasai and tes fi27 isolated and purifiod this rsuil-
cation Jorm bT mou epoatuu [P *om“zorrao;; on coiwmas with
mguhylatc“ albuming, This form displayed 2 meliing curve viiich was
typical Tor double-helix Diii. Dur;nb heating the same hypercharonic
cffect was observed as in the case of using ordinary DA, and thae
"heavy" phage Dili converted into the "L‘Pht.“ Floating density ol
tho “ep_-cau¢oa form turned out to bo eqaal to 1.707 cm?, wnicn is
craracteristic for the doudle=helix structure. Sinsheimer confirused
that thils was in actuality doubls-ielix DifA, and not a DNA = RNA
hyorid. oy the fact taat this form is hydroiyzed by DiAse and trat
depoly.crase does not act on hyorid forms. Then it vas saown that
the replication form possesscs & cyclic structure; tais was confirmed
oy direcs e¢octron-n_croucouic investigation /43, 44/,

Wnils stuGying the multipiication of To phasc, Fraenkel [fs
detocted ti:ait vircl DI, igsolated Lirom ,n;ec.ed cglla, differs firom
ordinary DuiA from mature virus parvicles. if one were to judge.
from the results of centr;fu~1n5 in a donsity gradient, then both
forms have a douoﬁa-heTix structure. But the replication form dic=
plays a greater affinity for an o ichanger; in a deasity gradient of
saccn»roee it is procloit“ted 1eZl~1e55 timous more rapidly. The
author Goss not make any conclusions regarding these peculiarities.

Interesting ¢ .ba were otitalned by Kozinsiki during a study of
roplication DA of 24 pooge Aud?. In paruicular he demonstrated
that Guring :multipiication paage DIA forms a specilic complex with
the protoin walch exicted in tne cell prior to infection. In 5-6
minutes af*e“ infection the Diia in this complex displays many new
proporiies: it is ciwreular, his somewhat groater dimensions, and
pqssibly is Parvially denatured.

Finally the plication forms of Rila~containing viruses.
mOﬁt&uﬁ¢Or and Sanders /477, while studying the muitiplication of

the virus of cn copzu omyocarditis in & culiture ci Krebs=2 ceils,
demonstrated trat tzo main mas3 ol viral R4 has a sodimontation
constant of 875 and ths structurc of a -inglu vo;yﬁuclootide chaine
However, therc vias a snall froction ol Uil the amount of waich
reachoc & maxlumun by 6 hours after infection with a sodimentation

8.
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The most accurate Lindinszs cohccrﬁ;ng the groUert;eq ané methods
oL foxwziion ol replicution forms of mucleic acids for RiA-coniaining
viruces wewrs. ebizincd by Velsaman and. ascociatos /50-52/. During a
study or tiae aultinl: » 0f the Rili-conta lnznb iS22 phage, which

lavelcd with ?03, they aowonatrated.uaat in 6 minutes after in-.
feevion an Rilh Iraction cenerpos which is rcsistant %0 RiAse: the con-
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tent of thls Ifraction reacrcs a maxirm by the 15th minute, when 153
of R = 252 Locormeo recistunt to the uctlon oi Riiiso, then tho amount
of thls fraction docrcacec. The melting temperature of this replica=
tion Term iz 102° in 0,15 i HalCl and O. Olo I citrates After heating
up to o ssccilicd Tonporature and a subseguent rapid cooling a
scnsxu;v;ty.oo RAce avpcarcG.e Tho float;ng density of tho replica-

ion fox in Cz3E0, is 0.02 units iower than for Rila of the iiS2 phage.
;tor thermal denaturi ing with anncaling in the presence of phage hiA

a nro“"c* was formed waicih possessed tho properties of the replica-
ta.O"A TOTTie

in addivion to exporimants in vivo, trne authors made attenpts
to obtzin a sin

h¢_'“ replication form in viivo. Proliminarily it is
necossary o note thah Iron cells wiilcih were infected with RilAecon-
tainiag viruses it was possiblo to isolate the enzsyme RiWA-synthetase,

vhiicn corrics out tas synthesis of KilA on matrix RNA. The emergence

of suchk &n wnzwvis was demonstrated in the cells of mammals /f48, 497
anda vacveria 102, bg/o

) 0

LT owon pevealce 2t Rild-synthetase, which is present oniy in
infeeved coills, 1s ovligato rily associatod with the replicatlion forn
n vitro carrics out the synthesis of both
doucle-carcia and single~thread Rii Irom nueleotide triphosphates
without the oddition of an exogenous mairix /847. Weissman /557
TrOonCLLe taLy La vivo thls process, l.t., the above-mentioned syn=
thecis . Ao Uvuuuu"*y, end tiie converuion of parent RNA into the
replicovion Iowm is primary. The rsallizition ol this primary phase
takes iacc with the hicld of an enzyne, the naturo of which has still
not be.ii clarilicc.

v
of LA une i "':'S"CGI.‘.S
"

Loy GH whetier or not bLoth yha;n. o‘ the reﬁ;;cazlo Tform
aro synbhosisca do novo or LI one of them is parent, wolssman /527
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{a) 2nivial iae OF Wixnas) (o) menilication lonmia (AF)e

Tle J5mST ossLUllity Ao Uhnt Ironoong rolocule of the initial
VAr.l .40 0ad n.oLColkLe 08 vho »eplication Lerii is foried, and oa its
(=) yu«*n LosEean Auanur o nicaecules ol viral aad is s«.unuslzbd
1e0e, & s ChAinm.  Gilever, 1nis Is not very prooable if it is taxen
InTo consiesranion L;;t TOr Ol li01CCuULC Ol t:~ rcplication form

oo of viral o, sincce li, of tre viral Lua in

- .
o
Veilo A tvn e

- -
vidw o e -

I.owoci TO H.albCe  oNOTLOY HOssibility 1s trnat wlter
fie I0N.nvlon o4f Glv woleclst ol thwo 1 .lLication forin oon Lt trnere is
LAG o uuhvSiS, In oY ncir 0L Dua, 0@ 4 suriculy specific nwaver of

Licaclon ; Theon euci ol vi:e ronlication forms sitner

Lo (=) ciuins, wiica is nardly possible since

cuter lato too cumsosktion of the newly

formud virel sarviclo, or only (+*) chainc arc synviiesized on these
rc-;.;.l.a.u.icifzﬂ JOoriiS . ne u;..uQ pRie s wlso oo .-uu with too fermation of
4 unigue moltecile ol e replicatlon *O;J, “on waich only (4 chains
4re Synthesizcd.  oLiacs tas capueliy of the reu;1c¢L10u form for tae
SYNT.ACSLS oL new () ¢aains 15 105t (poszsibee due to "aging" of the
morcoule), ouv ol wag wewly Fomicd (W cuiins synthesizes a (=)
Challl, L1eGe,; & new Toplication Jorm L5 Jomuntl,

Yoo ninot ogos Lolo e W Se o owestlong is gziven in the
TOVIGW OF UCIICH aind —ilwl oo 5 TLACIC AT AuLiaors proposc tne
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rachcsis 08 capodid lLa'oteline, mad 2) tae

Lo

a ot Ad=cOonueinlias virusea., Tho Anltial
ie functhivne: 1) the iuaction ol inflor-




fu,.c.,s.or 0" induaction of ©hw loxsution ol one, and possidly two,

al-ta!--'~d 4e I.u‘u .l

Lt : vasornrent foh Lo couveried Llatu 4 dcublce
holix repl .\uu:ou foima, on wirielr she uyatiesis of daughitosr iaolccules

ol RUA tah pien? In un asyiwactric cendasnservative uat SUiy LeBey
Lhowre Lo - ¢z nynatnesis ol (M) cluaaliis on tho (-) et ol tho
replicaiion Joxn (asymmctric nature ol "‘ﬂtnﬂeiu). Wowly formcd ()
cnains “;y_,“ge the mareat uosecure Iron uda replication form (semi-
conservutive nature). The question off how (=) chains are synthesized

and uz:~;“ya resing unanc”‘rcd.

&N oannl, 2is of the cbove-~listed pesculiariities in tne structure
of muclicic ucils of both quiuscent and vegotative V¢ruueg &t tue given
stage does not melle it pessibls to araw specific conclusions councern~
ing the sisnificance of uhese peculiarities in individual stages of
virus multipiicatione Furtiaer investizasions are nccessare fo‘
cloaring up the significance of anomalies in the structure of ‘viral

micleic ac*ns in the process of interaction of tha,virus with the ccll
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